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The optimum live-weight gain for growing steers in winter depends on the cost of feed
and subsequent compensatory growth. The objectives of this experiment were: (1) to
determine the response in growing steers to increasing levels of molassed sugar-beet
pulp (MSBP) as a supplement to grass silage, (2) to compare MSBP and barley, and
(3) to ascertain if there was a response to the inclusion of soya bean meal as a protein
source with both MSBP and barley. Weanling steers (n = 154) were assigned to the fol-
lowing treatments: (1) silage only, (2) silage plus a low level of MSBP, (3) silage plus a
low level of MSBP plus soya bean meal, (4) silage plus a high level of MSBP, (5) silage
plus a high level of MSBP plus soya bean meal, (6) silage plus a high level of barley,
and (7) silage plus a high level of barley plus soya bean meal. Low MSBP, high MSBP
and barley levels were 1.5 kg, 3.0 kg and 3.0 kg per head daily, respectively. Where soya
bean meal was included it replaced 0.2 kg/day (low) or 0.4 kg/day (high) of MSBP or
barley. The duration of the treatments was 125 days (winter) after which the animals
grazed together for 148 days. Silage intake decreased linearly (P < 0.001) with increas-
ing MSBP level. Addition of soya bean meal had no effect on silage intake with low
MSBP or barley but increased (P < 0.05) intake with high MSBP. Live-weight gain
increased both linearly (P < 0.001) and quadratically (P < 0.01) with increasing
MSBP. There was a significant live-weight response to the addition of soya bean meal
which was greater at the high than at the low MSBP level and was greater for MSBP
than barley. Across all treatments, growth rate at pasture was inversely related to
growth rate in winter. Final live weights for the treatments as listed were 376, 395, 411,
400, 430, 427 and 428 (s.e. 14.2) kg. It is concluded that there was a curvilinear live-weight
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Introduction
The optimum growth rate for young steers
in winter depends on the cost of feed and
the extent to which the animals express
compensatory gain subsequently at pas-
ture.  In Irish beef systems, the basal win-
ter diet of cattle is, typically, grass silage
which may be variable in quality. This is
usually supplemented with concentrates
to achieve the desired rate of gain.
Commercially produced compound feeds
are more expensive than bulk purchased
ingredients such as cereals or pulps so
producers favour the latter and comple-
ment as necessary with minor ingredients
such as a protein source and mineral/vita-
min premixes.  
Drennan and Harte (1979) reported
that proportionately 0.7 of the difference
in winter live-weight gain of young grow-
ing steers was recovered by the end of the
following grazing season indicating an
optimum winter growth rate of about 0.5
kg/day. Steen (1986) suggested that while
this relatively low rate of gain may be the
optimum for early maturing breeds, a
higher value of about 0.7 kg/day was more
appropriate to later maturing animals.  
On a dry matter (DM) basis, dried
molassed sugar-beet pulp (MSBP) has a
net energy for growth that is proportion-
ately about 0.94 that of barley (Sauvant,
Perez and Tran, 2004). In Ireland the DM
concentration of MSBP is usually 30 to 60
g/kg higher than that of native barley so
on an “as fed basis” their net energy values
are similar. These two feeds are widely
used as supplements with silage for young
growing cattle in winter and, depending
on price, they are substituted for each
other on a fresh weight basis. While they
may be of similar energy value on a fresh
weight basis, crude protein concentration
and the main protein fractions are some-
what lower for MSBP (Sauvant, Perez,
and Tran, 2004).
The crude protein concentration of
grass silage is generally high but nitrogen
retention by cattle is often lower than in
animals given comparable fresh or dried
grass (Thomas, 1982). Thus, responses
have sometimes been obtained to protein
supplementation of silage-based diets
even when the protein supply from the
basal diet was apparently adequate (Kirby,
1985; Waterhouse, 1985; Steen, 1992).
Furthermore, there may be interactions
between silage quality and type of protein
supplement (Scollan et al., 2001). Many
factors including animal growth potential,
silage quality, level of concentrate supple-
mentation, type of concentrate and pro-
tein supply all influence the growth of
young cattle in winter and in turn their
subsequent growth at pasture. The objec-
tives of this study with young growing
steers were (1) to determine the inake and
live-weight gain responses to increasing
levels of supplementary MSBP as a sup-
plement to silage, (2) to compare MSBP
and barley, and (3) to ascertain if there
was a response to the inclusion of soya
bean meal as a protein source with MSBP
and barley.
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gain response to increasing MSBP level. There was no end-of-grazing-
season live-weight response to the inclusion of soya bean meal with barley but there
was with MSBP, particularly at the high level. MSBP with soya bean meal was equiva-
lent to a similar quantity of barley. 
Keywords:  Barley; beet pulp; compensatory growth; soya bean meal; steers 
Materials and Methods
One hundred and fifty-four weanling
steers of mixed breed type (70 Belgian
Blue × Friesians, 28 Angus × Friesians, 28
Limousin × Friesians and 28 Friesians)
were blocked on live-weight and breed
type (7 animals per block) and assigned
from within blocks to 7 equal treatment
groups of 22 animals each. The treatments
were:
1. Silage only offered ad libitum (SO)
2. Silage plus a low level of MSBP (LPO)
3. Silage plus a low level of MSBP plus
soya bean meal (LPS)
4. Silage plus a high level of MSBP (HPO) 
5. Silage plus a high level of MSBP plus
soya bean meal (HPS)
6. Silage plus a high level of barley (HBO)
7. Silage plus a high level of barley plus
soya bean meal (HBS)
Low and high MSBP levels were 1.5 and
3.0 kg, respectively, per head daily. The
high barley level was also 3.0 kg per head
daily. In the treatments with soya bean
meal, 0.2 kg of soya bean meal replaced
0.2 kg of MSBP in the daily supplement
for low levels of MSBP and 0.4 kg of soya
bean meal replaced 0.4 kg of MSBP or
barley in the daily supplement for high
levels of MSBP or barley. All animals
were given 70 g/day of an appropriate
mineral/vitamin premix. This was top
dressed on the silage for the silage only
group and was added to the concentrates
for the supplemented groups. The treat-
ments were imposed in winter from 20
November until 25 March (125 days). For
the first 49 and final 20 days the animals
were accommodated in pens of 11 in a
slatted floor shed and were fed once daily.
Between 49 and 105 days, 11 representa-
tive blocks of animals were accommodated
in tie-up stalls and individual silage in-
take was recorded for 56 days. Silage
was weighed in daily and refusals were
weighed back three times per week giving
three estimates of intake per animal per
week. When individual feed recording
ended the animals were returned to their
original pens.
At the end of the 125-day treatment
period the animals were weighed on two
consecutive days, scored for body condi-
tion (scale 1 to 5) and put to pasture for a
148-day grazing period. At pasture they
grazed together behind calves in a
leader/follower rotational grazing system.
The experiment terminated on 20 August. 
Statistical analysis
The data were statistically analysed using
the general linear model procedure of the
Statistical Analysis Systems Institute
(SAS, 1989/92). The model had terms for
block and treatment. The differences
among treatments were evaluated using a
priori contrasts representing the linear and
quadratic effects of MSBP level, the effect
of soya bean meal, the MSBP level by
soya-bean meal interaction, the effect of
concentrate type (high MSBP v. barley)
and the concentrate type × soya bean meal
interaction. The data are presented as the
seven individual treatment means (with
associated s.e.) and the significance of the
individual contrasts are shown.
Results
Feed analysis
The mean analysis of the feeds used is
shown in Table 1. The silage was well pre-
served, as indicated by its low pH and
NH3N concentration, and was of good
feeding value, as indicated by its relatively
high in vitro DM digestibility and crude
protein (CP) values. MSBP was 40 g/kg
higher in DM concentration than barley.
Barley and MSBP had similar CP concen-
trations on an “as fed basis” but differed
by about 14 g/kg on a DM basis. The ash
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concentration of MSBP and soya bean
meal were higher than for barley. The acid
detergent fibre concentration of MSBP
was higher than for barley and soya bean
meal.
Based on the analyses, low MSBP sup-
plied 1.31 UFL (Unite Fourragere Lait–
net energy for growth in animals growing
at less than 1 kg/day) (Jarrige, 1989) plus
139 g CP per head daily; low MSBP with
soya bean meal supplied 1.34 UFL plus
214 g CP; high MSBP supplied 2.61 UFL
plus 278 g CP; high MSBP with soya bean
meal supplied 2.68 UFL plus 429 g CP;
high barley supplied 2.73 UFL plus 297 g
CP and high barley with soya bean meal
supplied 2.78 UFL plus 445 g CP. Including
soya bean meal with MSBP or barley had
a negligible effect on UFL supply but
increased CP supply by 75 g/day with low
MSBP, 151 g/day with high MSBP and 148
g/day with high barley. Compared with
high MSBP, high barley supplied 0.12
UFL extra per day. The supply of CP was
similar for MSBP and barley (278 and 297
g/day without soya bean meal and 429 and
445 g/day with soya bean meal).
Feed intake
Silage intake, expressed both as absolute
values and on a per-kg-live-weight basis,
for the individually fed animals is sum-
marised in Table 2. There was a statistical-
ly significant linear effect of MSBP level
for all measures of silage intake. Although
the quadratic effect was not statistically
significant, for the total measurement
period the first increment of MSBP
reduced silage DM intake by 0.26 kg/day
and the second increment reduced it by a
further 1.20 kg/day. On a per-kg-live-
weight basis the first MSBP (without soya
bean meal) increment reduced silage DM
intake by 3.5 g while the second increment
reduced it by a further 5.0 g. The effect of
soya bean meal was not statistically signif-
icant but there was an interaction between
MSBP level and soya bean meal inclusion
(P < 0.05) such that inclusion of soya bean
meal increased silage take with high but
not with low MSBP. 
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Table 1. Mean chemical analysis1 of feeds 
Feed
Silage Barley Molassed sugar- Soya bean meal
beet pulp (MSBP)
Dry matter (g/kg) 210 828 868 871
Crude protein (g/kg) 143 99 93 469
Oil A – 8.4 2.9 15.6
Ash (g/kg) 75.3 21.0 75.0 62.3
Lactic acid (g/kg) 120 – – –
NH3N (g/kg total N) 65 – – –
Acid detergent fibre (g/kg) 309 51 141 53
In-vitro DM digestibility 731 894 916 908
pH 3.6 – – –
UFL2 0.82 0.91 0.87 1.04
PDI3 (g/kg) 85 95 79 480
1Values for silage are on a dry matter basis; values for barley, MSBP and soya bean meal are on a fresh basis.
2Unite Fourragere Lait – net energy value for growing cattle (Jarrige (1989) for silage; Sauvant, Perez and
Tran (2004) for barley, MSBP and soya bean meal).
3Proteines vraies rellement digestibles dans l’intestin grele (Jarrige (1989) for silage; Sauvant et al. (2004) for
barley, MSBP and soya bean meal).
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All measures of silage intake were high-
er (P < 0.01) with barley supplement than
with MSBP supplement, and while the
concentrate-type by soya-bean-meal in-
teraction was not statistically significant,
inclusion of soya bean meal greatly re-
duced the intake difference between high
MSBP and barley. When soya bean meal
was not included, daily silage intake was
1.02 kg DM higher for barley than for the
same level of MSBP, whereas when soya
bean meal was included the difference was
only 0.20 kg DM/day. Silage DM intake
relative to live weight was 2.5 g/kg per day
higher for barley than MSBP in the
absence of soya bean meal but was only
0.3 g/kg per day higher when soya bean
meal was included. In summary, the first
increment of MSBP caused only a small
reduction in silage intake which was not
influenced by soya bean meal inclusion
whereas the second increment of MSBP
caused a much greater reduction in silage
intake particularly when soya bean meal
was not included. In the absence of soya
bean meal silage intake was higher for
barley than for MSBP but when soya bean
meal was included there was little differ-
ence in intake. 
Live-weight gain and weight 
The effect of treatment on live-weight
gain is shown in Table 3.  For the period
from 49 days to the end of winter, and for
the winter period as a whole there were
statistically significant linear and quadrat-
ic effects of MSBP level on live-weight
gain. During the first 49 days, live-weight
gain on silage only was 339 g/day. This fell
to 231 g/day from day 49 to the end of the
winter period. Mean daily live-weight gain
responses to the first and second MSBP
increments for the winter period as a
whole were 330 and 128 g/day, respective-
ly. Although differences were not statisti-
cally significant over the first 49 days,
there was a significant (P < 0.01) response
to soya bean meal with both levels of
MSBP and barley for the entire winter
period. There was a MSBP-level by soya
bean meal interaction for the period from
Day 49 to the end of the winter. This was
due to a higher response to soya bean
meal at the high than at the low level of
MSBP (389 v. 193 g/day). There was also a
concentrate-type by soya bean meal inter-
action for the entire winter period reflect-
ing a higher response to soya bean meal
with high MSBP than with barley (275 v.
70 g/day). The superiority of barley over
the same level of MSBP was 241 g/day in
the absence of soya bean meal compared
with 36 g/day when soya bean meal was
included.
During the first month at pasture there
was a significant linear (P < 0.05) effect of
MSBP level and a significant (P < 0.05)
effect of soya bean meal on daily live-
weight gain. Thereafter, although the
MSBP level effect tended to be close to
significance (P < 0.08), there were no
other significant effects. In the first month
after turn out, live-weight gain was 101
g/day lower for animals on the low MSBP
(mean of with and without soya bean
meal) than for those on silage only. There
was a further reduction of 95 g/day for
those on high MSBP (mean of with and
without soya bean meal). For the grazing
season overall, live-weight gain on low
MSBP (mean of with and without soya
bean meal) was 95 g/day lower than in ani-
mals on silage only in winter and the
weight gain of animals on high MSBP was
a further 27 g/day lower. In the first month
after turn out also, live-weight gain was
significantly (P < 0.05) lower for animals
that had received soya bean meal in win-
ter, with values of 138, 273 and 30 g/day
for low MSBP, high MSBP and barley,
respectively. This trend continued to the
end of the grazing season, but after the
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first month the differences were not statis-
tically significant. For the grazing season
as a whole, inclusion of soya bean meal in
the winter diet reduced gains at pasture
for low and high MSBP by 34 and 28
g/day, respectively. Mean live-weight gain
at pasture was 30 g/day greater for animals
offered MSBP than for those offered bar-
ley (without and with soya bean meal).  
For the entire 273-day experimental
period there was a significant linear (P <
0.01) effect of MSBP inclusion level on
live-weight gain; 100 g/day for the first
increment and a further 44 g/day for the
second increment. There was also a signif-
icant (P < 0.05) effect of soya bean meal;
57, 111 and 1 g/day for low MSBP, high
MSBP and barley, respectively. Animals
offered barley had a live-weight gain that
was 102 g/day higher than those offered
MSBP in the absence of soya bean meal,
but when soya bean meal was included in
the ration there was a difference of 8 g/day
in favour of MSBP. 
Starting live-weight was the same for all
treatments (Table 4). There were no sig-
nificant MSBP-level or concentrate-type
by soya bean meal interactions for any of
the live weights. There was a statistically
significant linear effect of MSBP level on
all live weights to the end of grazing but
the quadratic effect never attained signifi-
cance. Both soya bean meal and concen-
trate type had statistically significant
effects on end-of-winter live weight, but
not end-of-grazing-season live weight. By
the end of winter the animals offered low
MSBP (mean of with and without soya
bean meal) were 41 kg heavier than those
offered silage only. The additional live
weight advantage for the high MSBP
(mean of with and without soya bean
meal) was 16 kg. The winter live-weight
responses to soya bean meal with low
MSBP, high MSBP and barley were 21 kg,
33 kg and 9 kg, respectively. The end of
winter live-weight advantage to barley
over the same level of MSBP was 29 kg in
the absence of soya bean meal and 5 kg
when soya bean meal was included. By the
end of the experiment, only the linear
effect of MSBP level was significant (P <
0.01) but there were numerical differences
in favour of soya bean meal inclusion (16
and 30 kg for low and high MSBP, respec-
tively), and for barley over MSBP (27 kg)
in the absence of soya bean meal. 
Body condition score reflected live
weight and was significantly affected by
MSBP level, soya bean meal and concen-
trate type. It increased (P < 0.01) linearly
with increasing MSBP level, was higher
(P < 0.01) when soya bean meal was in-
cluded in the ration and was higher 
(P < 0.01) for barley than for the same
level of MSBP.  
Compensatory growth
Compared with silage only, low and high
MSBP (means of with and without soya
bean meal) increased end of winter weight
by 41 and 57 kg, respectively. At the end of
the experiment, 27 kg (66%) and 39 kg
(68%), respectively of these responses
were still present. Inclusion of soya bean
meal in the ration increased mean end-of-
winter live weight across treatments by 21
kg and 16 kg (76%) of this advantage was
still present at the end of the experiment.
Compared with high MSBP, barley (mean
of with and without soya bean meal)
increased mean end-of-winter live weight
by 17 kg and of this 13 kg (76%) was still
present by the end of the experiment.
These data indicate that only one quarter
to one third of the differences in weight at
the end of the winter were compensated
for by the end of grazing and there was lit-
tle difference between the different winter
diets (MSBP level, soya bean meal, con-
centrate type) in their effects on subse-
quent compensatory growth. 
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Discussion
Feed intake
Because intakes were measured on only
11 of the 22 animals per treatment, and
for only 56 of the 125-day treatment peri-
od, they may not reflect or explain all the
differences or trends in live-weight gain.
Throughout the 56-day intake measure-
ment period, silage intake, both absolute-
ly and scaled for live weight, was almost
identical for the two low-MSBP groups,
but silage DM intake on high MSBP was
0.76 kg/day higher for the animals offered
soya bean meal. This was equivalent to a
proportional increase of 0.34 in absolute
terms or 0.24 when scaled for live weight.
Inclusion of soya bean meal with barley
had no effect on silage intake. This agrees
with the findings of Kirby (1985) and
Steen (1992) who observed no effect on
silage intake when a protein source was
included in a barley-based supplement.
Gill and England (1984) reported that both
fish meal and groundnut meal, as supple-
ments to silage, did not depress silage
intake and so increased total DM intake.
Associated with this were increases in the
digestibility of DM, organic matter, gross
energy and nitrogen. Similarly, England
and Gill (1985) reported that fish meal
supplementation actually increased silage
intake in absolute terms whereas sucrose
supplementation reduced it. While none of
these studies used MSBP they do demon-
strate large differences in intake responses
of young cattle to protein supplementa-
tion with grass silage.
Live-weight gain and weight 
The live-weight response to increasing
levels of MSBP did not have a significant
quadratic component but the trend was
strongly in that direction. For the winter
period as a whole the response to the first
MSBP increment (without soya bean
meal) was 30 kg compared with 10 kg for
the second increment. When soya bean
meal was included the corresponding
responses were 51 kg and 22 kg. Increases
in live weight with increasing level of con-
centrate supplementation are well docu-
mented (Drennan, 1979; Steen, 1986), as
are decreasing responses to increasing
increments of concentrates (Drennan,
1979; Keane, 2002).
The trend towards a higher live-weight
response to soya bean meal with high than
with low MSBP can be attributed to the
effect on silage intake. The concentrate-
type by soya bean meal interaction was
due to a greater response to soya bean
meal with high MSBP than with barley
(275 v. 70 g/day).
Performance relative to protein and energy
requirements and intakes
The protein requirements of a 250-kg
growing male animal for live-weight gains
of 200, 400, 600, 800 and 1000 g/day are
265, 315, 365, 410 and 450 g/day of PDI
(proteines vraies reellement digestibles
dans l’intestin grele), respectively (Jarrige,
1989). Based on the recorded intake, the
PDI supply on the silage only treatment
was 321 g/day (Jarrige, 1989). This indi-
cates that the animals on silage only had
sufficient protein to grow at up to 400
g/day. Estimated PDI supply from the
supplements of low MSBP without and
with soya bean meal, high MSBP without
and with soya bean meal and high barley
without and with soya bean meal were
118, 198, 234, 396, 285 and 440 g/day,
respectively (Sauvant et al., 2004). For
these treatments in the same order, the
PDI supply from the measured silage
intake was 290, 287, 188, 252, 275 and 270
g/day, respectively, giving corresponding
total PDI intakes of 408, 485, 422, 648, 560
and 710 g/day. On the basis of these val-
ues, the low and high MSBP treatments
without soya bean meal had adequate PDI
to sustain a growth rate of 800 g/day or
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more, and the high barley treatment with-
out soya bean meal had adequate PDI to
sustain a growth rate of over 1000 g/day.
Thus, the observed responses to soya bean
meal would not be expected on the basis
of PDI requirements and supply. 
The net energy requirements of a 250-
kg growing male animal for live-weight
gains of 200, 400, 600, 800 and 1000 g/day
are 3.1, 3.4, 3.8, 4.3 and 4.8 UFL, respec-
tively (Jarrige, 1989). The estimated total
UFL intakes for the silage only, low
MSBP without and with soya bean meal,
high MSBP without and with soya bean
meal and high barley without and with
soya bean meal treatments were 3.1, 4.1,
4.1, 4.4, 5.1, 5.4 and 5.4 per day, respec-
tively (Jarrige, 1989). Thus, the silage only
group had only sufficient net energy for a
live-weight gain of 200 g/day. Actual gain
was 274 g/day but this probably included a
contribution from gut fill as live-weight
gain in the first 7 weeks was 339 g/day,
suggesting an increase in gut content after
housing. The low MSBP, without and with
soya bean meal, treatments had the same
UFL intake, sufficient for a live-weight
gain of about 700 g/day. Actual live-weight
gains were 521 g/day without soya bean
meal and 688 g/day with soya bean meal.
Thus, it was only when soya bean meal was
included that the animals grew to the
potential of their energy intake. High
MSBP without soya bean meal provided
sufficient energy for a daily gain in excess
of 800 g/day but actual gain was only
595 g/day. Inclusion of soya bean meal
increased UFL intake (due to increased
silage intake) such that energy intake was
sufficient for a live-weight gain in excess
of 1000 g/day. Thus, while the inclusion of
soya bean meal with high MSBP brought
the live-weight gain of the animals closer
to the potential of their energy intake
there was still a discrepancy. Perhaps
because of their higher live-weight gain
and presumably their higher rate of fat
deposition, some portion of the energy
intake should have been calculated as
UFV (Unite Fourragere Viande) rather
than as UFL (Jarrige, 1989).
Compensatory growth
Other than the linear effect of MSBP and
the effect of soya bean meal, differences
between treatments in live-weight gain
during the grazing season were generally
not statistically significant, but there was a
consistent trend for higher gains in winter
to be followed by lower gains at pasture.
Compared with the animals offered silage
only in winter, the low level of MSBP
without soya bean meal reduced live-
weight gain by 78 g/day for the grazing
season overall and the high level of MSBP
(also without soya bean meal) reduced
live-weight gain by a further 30 g/day. Feed-
ing soya bean meal in winter reduced
grazing season gains by 34, 28 and 57 g/day
for low MSBP, high MSBP and high bar-
ley, respectively, and feeding barley in
winter instead of MSBP reduced gains at
pasture by 16 and 45 g/day in the absence
and presence of soya bean meal, respec-
tively. An inverse relationship between
live-weight gain in winter and subsequent-
ly at pasture has been widely reported pre-
viously (Drennan, 1979; Drennan and
Harte, 1979; Steen, 1989; Keane and
Drennan, 1994, Keane, 2002).
It cannot be assumed that compensatory
growth had ceased when the study ended
after 148 days at pasture. The differences
between SO and HBS (the two treatments
with the greatest difference in winter gain)
for live-weight gain at pasture during the
first 78 and the final 70 days were 231 and
115 g/day, respectively. Assuming a contin-
uing linear rate of decline in compensation
thereafter, complete compensation would
not have been achieved by the end of the
following winter at the normal slaughter
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age of about 2 years. This is in agreement
with the majority of reports in the literature
showing that few experiments have
achieved complete compensation. Keane
and Drennan (1994) showed that of a 100
kg live-weight difference at turn out, 51 kg
had been compensated for after 93 days,
but after a further 79 days only an addition-
al 22 kg had been compensated for, leaving
27 kg of the initial difference still present
after 172 days. Ryan (1990) claimed com-
plete recovery was not possible and
McCarrick, Harrington and Conway (1963)
did not achieve complete compensation
even when the winter period was short (15
weeks) and the grazing season was long (30
weeks). Wright, Russel and Hunter (1986)
suggested that complete recovery could be
achieved but for this to happen the winter
period had to be not more than 135 days
and the subsequent grazing period not less
than 230 days. Taken together these data
indicate that the rate of compensatory
growth declines with time after differential
feeding ends, complete recovery is rarely
achieved and the degree of recovery is vari-
able (Drennan, 1979; Drennan and Harte,
1979; Steen, 1986; Keane and Drennan,
1994; Keane, 2002). 
The data presented permit estimation
of the optimum level and type of supple-
mentary feeding for young growing cattle
in winter given information about feed
costs and the value of live-weight gain.
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